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Abstract.—Adults and nymphs of Oncozygia clavicornis Stal were observed in crowns 
of an African bunchgrass, weeping lovegrass (Eragrostis curvula (Schrad.) Nees), at eight 
sites in Alabama, North Carolina, and South Carolina. Alabama and North Carolina rep- 
resent new state records, and Æ. curvula is the first host plant associated with this rarely 
collected turtle bug. Adults overwinter, and two generations apparently are produced on 
this host. Plant architecture, particularly the dense crowns and vegetative litter that ac- 
cumulates in crowns of older plants, as well as the loose sandy soils, might have facilitated 
the colonization of weeping lovegrass by O. clavicornis. An adult of another rarely col- 
lected turtle bug, Allopodops mississippiensis Harris and Johnston, was collected on weep- 


ing lovegrass at each of three localities in South Carolina. 
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The pentatomid subfamily Podopinae, 
containing about 255 species in 64 genera, 
is distributed nearly worldwide, but attains 
its greatest diversity in the Ethiopian Re- 
gion (Barber and Sailer 1953, Schuh and 
Slater 1995). This group’s taxonomic his- 
tory and relationships within the Pentatom- 
idae and with other Pentatomoidea have 
been problematic. Two tribes, the Grapho- 
somatini and the Podopini, have been rec- 
ognized (Schaefer 1981, 1983), but Davi- 
dova-Vilimova and Stys (1994) proposed 
five tribes: Deroploini, Brachycerocorini, 
and Tarisini in addition to the two previ- 
ously recognized. A diagnosis of the Po- 
dopinae is provided by Rolston and Mc- 
Donald (1979) and Schuh and Slater 
(1995). The North American fauna consists 
of 13 species in six genera, all belonging to 
the nominate tribe (Froeschner 1988). Sev- 


Insecta, pentatomids, weeping lovegrass, sandhills, host shifts, biodiversity 


eral Nearctic genera and species have been 
described from only one or two specimens 
(Slater and Baranowski 1970). 

Biological information on the Podopinae, 
often referred to as turtle bugs, is scant. 
Graphosomatines are associated with dicot- 
yledonous families such as the Apiaceae, 
Brassicaceae, Chenopodiaceae, and Ran- 
unculaceae, as well as monocots such as 
grasses. Several Old World species feed on 
seeds of their hosts. The drably colored Po- 
dopini feed mainly on stems of grasses, 
sedges, or rushes in damp habitats, although 
few host records are available to discern 
feeding habits and trends in this tribe 
(Schaefer 1981, 1983). With the exception 
of Amaurochrous cinctipes (Say) (McPher- 
son and Paskewitz 1984), the habits of 
North American podopines are largely un- 
known. Here, I record the colonization of 
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an introduced African plant, weeping love- 
grass (Eragrostis curvula (Schrad.) Nees), 
by Oncozygia clavicornis Stal, giving Ala- 
bama and North Carolina as new state rec- 
ords. Also reported are three South Carolina 
collections of another rarely collected Ne- 
arctic turtle bug, Allopodops imississippien- 
sis Harris and Johnston, from the same 
plant species. 

Oncozygia clavicornis, belonging to a 
monotypic genus, was described from a 
specimen from “America borealis, Texas” 
(Stal 1872); it also has been reported from 
Florida, Mississippi, Virginia, and South 
Carolina (Froeschner 1988). A Canadian 
record (Vancouver, B.C.) probably repre- 
sents a misidentification (Barber and Sailer 
1953, Froeschner 1988). Torre-Bueno 
(1920) and Blatchley (1926) remarked that 
this species is rare or very rare whenever 
found, and most records previous to my 
study are based on single specimens. Barber 
and Sailer (1953) in revising the Podopinae 
(as tribe Podopini of the Graphosomatinae) 
examined material from seven localities, 
with the number of specimens not stated, 
but likely to have been only seven. The Na- 
tional Museum of Natural History, Smith- 
sonian Institution (USNM) has since ac- 
quired two additional specimens, one each 
from Sanford, Fla., and from Folly Beach, 
S.C. Additional material consists of a spec- 
imen from Hurley, Miss. (Mississippi En- 
tomological Museum); two from College 
Station, Tex. (David A. Rider Collection); 
and three from Texas (one each from Col- 
lege Station, Lange’s Mill [Gillespie Co.], 
and Minter Springs) and one from Biloxi, 
Miss. (Texas A&M University Collection). 
The last-named specimen might be the one 
Barber and Sailer (1953) mentioned from 
the Mississippi Agricultural Experiment 
Station Collection, but which is not now in 
the Mississippi Entomological Museum (T. 
L. Schiefer, personal communication). Pub- 
lished bionomical information is limited to 
the capture of a specimen on a screen trap 
in a Texas cotton field (Gaines 1933). 

Allopodops mississippiensis also belongs 
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to a monotypic genus. Since the description 
by Harris and Johnston (1936) of a female 
from Wiggins, Miss., it has been recorded 
only from two additional localities: Jocas- 
see, S.C., and Falls Church, Va.; both rec- 
ords also are based on single specimens 
(Barber and Sailer 1953). Three specimens 
have been added to the USNM since Barber 
and Sailer’s (1953) revision: two from Myr- 
tle Beach, S.C., and one from Santee, S.C. 
The Falls Church, Va., specimen was col- 
lected on a sedge (Cyperaceae) (Hoffman 
1971). 


Host PLANT AND METHODS 


New records of O. clavicornis and infor- 
mation on its seasonal history were ob- 
tained from 1996 to 1999 during a study of 
the insect fauna associated with crowns of 
weeping lovegrass. Eragrostis curvula sen- 
su lato is highly polymorphic, its germ- 
plasm comprising diverse forms of uncer- 
tain taxonomic status. This grass, therefore, 
is sometimes referred to as the E. curvula 
complex (Gibbs Russell et al. 1991, Burson 
and Voigt 1996, Poverene and Voigt 1997). 
Weeping lovegrass, a perennial bunchgrass 
native to central and southern Africa, is 
characterized by rapid growth and a dense 
root system and crown (Crider 1945). It is 
used for conservation and forage in many 
(mainly semiarid) regions of the world 
(Cox et al. 1988, Phillips et al. 1991, Bur- 
son and Voigt 1996, Poverene and Voigt 
1997). First planted in the United States in 
Arizona and Oklahoma during the mid- 
1930s (Crider 1945, Gamble 1970), weep- 
ing lovegrass is used along road banks in 
the southeastern states to reduce erosion 
(e.g., Richardson and Diseker 1965). It is 
also used to revegetate mine spoils (Cum- 
mings 1947, Tyner et al. 1948, Vogel 1970) 
and is sometimes planted as an ornamental 
(Bailey and Bailey 1976, Greenlee 1992). 
Although E. curvula is considered a weed 
in New South Wales, Australia (Scott and 
Delfosse 1992), it is not considered inva- 
sive in the southern United States (Vogel 
1970). The plant, however, is now natural- 
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ized in Florida and in the southwestern 
states (Bailey and Bailey 1976). 

Southeastern U.S. plantings are of rela- 
tively recent origin, the oldest probably dat- 
ing from the early 1940s. In 1942, the U.S. 
War Department took over part of the Na- 
tional Wildlife Refuge, McBee, S.C., plant- 
ing weeping lovegrass in an X pattern in an 
area cleared as a bombing range (R.P. In- 
gram, pers. comm.). Most of the plantings, 
however, have originated since the 1950s or 
1960s. Weeping lovegrass was first reported 
from South Carolina by Radford and Ahles 
(1959) and from North Carolina by Ahles 
and Radford (1959), who noted the plant is 
becoming increasingly abundant in South 
Carolina. Eragrostis curvula was found in 
only one of 14 counties (Lexington Co., 
S.C.) during studies of plants in xeric sands 
of the Fall-line Sandhills (Duke 1961). 
Weeping lovegrass now occurs in xeric 
sandhills of all 14 counties that Duke 
(1961) surveyed in Georgia, North Caroli- 
na, and South Carolina in the late 1950s 
(AGW, personal observation). 

Following the discovery of O. clavicor- 
nis on weeping lovegrass at Fayetteville, 
N.C., in 1996, I surveyed for the turtle bug 
in 160 additional plantings of E. curvula, 
mainly along roads in the Fall-line Sand- 
hills (e.g., Duke 1961, Stout and Marion 
1993) from North Carolina to Alabama. An 
axe handle was used to beat the crowns of 
weeping lovegrass over a white enamel pan. 
Dislodged adults and nymphs of O. clavi- 
cornis were recorded, with nymphs mainly 
identified to stage in the field; representa- 
tive specimens of adults and nymphs were 
collected. Adults have been deposited in the 
USNM. 

At irregular intervals, the total numbers 
of O. clavicornis observed were recorded at 
Fayetteville, N.C., and at three other sites 
in North Carolina (near Marston) and South 
Carolina (Middendorf and near McBee); on 
some of the visits, I also recorded the num- 
bers of plants that yielded adults or 
nymphs. I made at least one attempt to re- 

collect O. clavicornis at those four sites and 
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at two others where it was found—near Pee 
Dee, S.C., and at Seale, Ala.—to try to ver- 
ify the establishment of populations on 
weeping lovegrass. The site in Harnett 
County, North Carolina, was visited only 
once, whereas in Richland County, South 
Carolina, O. clavicornis was found only in 
the fourth season of surveys. Time spent in 
the field depended on the number of weep- 
ing lovegrass plants present, with more time 
spent sampling at Fayetteville and Midden- 
dorf than at the other four sites. 

At the North Carolina and South Caro- 
lina sites (except nr. Johnsonville, N.C., and 
nr. Pee Dee, S.C.), I also sampled other 
grasses, particularly native species, growing 
within 10 m of weeping lovegrass. The 
well-developed crowns of bunchgrasses 
such as broom sedge (Andropogon virgini- 
cus L.) and wiregrass (Aristida spp.) were 
sampled similarly to those of weeping love- 
grass. Grasses with poorly developed 
crowns that could not be sampled effective- 
ly by beating, as well as some A. virginicus, 
were uprooted and the roots shaken over a 
pan in an attempt to detect podopines. 


RESULTS 


Oncozygia clavicornis (Fig. 1) was found 
on weeping lovegrass at eight sites in Ala- 
bama, North Carolina, and South Carolina, 
including Pee Dee, S.C., where the only in- 
dividual observed was a dead adult. At the 
other sites (except Harnett Co., N.C., and 
Richland Co., S.C.), O. clavicornis was 
found during return visits. The numbers of 
adults and nymphs observed in the field are 
listed below; the numbers of adults collect- 
ed and deposited in the USNM are given in 
parentheses. 

ALABAMA: Russell Co., Rt. 431, Seale: 
9 Apr. 1997, 2 adults (2); 9 May 1998, 2 
adults (1). 

NORTH CAROLINA: Cumberland Co., 
Rt. 401, Fayetteville: 10 July 1996, 4 adults 
(4), 11 nymphs; 25 Aug. 1996, 17 adults 
(17), 3 nymphs, 30 of ca. 60 plants positive 
for O. clavicornis, 20 Sept. 1996, 15 adults 
(2), 2 nymphs, 9 of 20 plants positive; 8 
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Mar. 1997, 4 adults, 3 of 30 plants positive; 
30 Mar. 1997, 22 adults, 7 of 20 plants pos- 
itive; 30 Apr. 1997, ca. 40 adults (2), 1 
nymph; 12 July 1998, 17 adults (3), 50 
nymphs, 16 of 30 plants positive; 6 Sept. 
1998, 71 adults (2), 22 nymphs; 5 Dec. 
1998, 5 adults (2), 4 of ca. 30 plants posi- 
tive. 

NORTH CAROLINA: Harnett Co., Rts. 
24-27, 0.8 km W. of Johnsonville: 31 Oct. 
1998, 4 adults (2). 

NORTH CAROLINA: Richmond Co., 
Rt. 1, 2.4 km N. of Marston: 25 Aug. 1996, 
9 adults (9), 5 nymphs, 2 of ca. 25 plants 
positive; 29 Mar. 1997, 1 adult; 12 July 
1998, O of 25 plants positive. 

SOUTH CAROLINA: Chesterfield Co., 
Rt. 1, 3.9 km N. of McBee: 28 Aug. 1996, 
5 adults (5), 2 nymphs, 5 of ca. 20 plants 
positive; 20 Sept. 1996, 3 adults; 11 July 
1998, ł adult, 1 of 12 plants positive. 

SOUTH CAROLINA: Chesterfield Co., 
Rt. 1, Middendorf: 28 Aug. 1996, 2 adults 
(2), 1 nymph, 2 of 40 plants positive; 29 
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Oncozygia clavicornis on stems of weeping lovegrass, Eragrostis curvula. 


Mar. 1997, 3 adults; 15 May 1998, 3 adults 
(1); 4 June 1998, 2 adults (1); 11 July 1998, 
l adult, | nymph, 2 of 50 plants positive; 
6 Sept. 1998, 2 adults (1); 5 Dec. 1998, 1 
adult, 1 of ca. 40 plants positive. 

SOUTH CAROLINA: Marion Co., Rt. 
301, 1.8 km N. of Pee Dee: 14 Sept. 1996, 
1 adult, dead when found (1); 11 July 1998, 
O of ca. 40 plants positive. 

SOUTH CAROLINA: Richland Co., 
Spears Creek Church Rd., 3.8 km S. of 
Pontiac, 22 May 1999, 2 adults (2). 

In addition to the above records from 
weeping lovegrass, an adult was beaten 
from the crown of bushy bluestem (Andro- 
pogon glomeratus (Walter Britton et al.) in 
Florida: Polk Co., Rt. 27, 3 km N. of Lake 
Wales, 17 Mar. 1999. 

Allopodops  mtississippiensis.—Three 
adults (deposited in USNM) were encoun- 
tered during surveys of lovegrass in South 
Carolina. The sites in Pickens County are 
in the Piedmont rather than Fall-line Sand- 
hills. 
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SOUTH CAROLINA: Chesterfield Co., 
Rt. 1, Middendorf, 11 July 1998, 1 adult; 
Pickens Co., S. of Brookbend Rd. nr. Todds 
Creek, 3 km S. of Six Mile, 25 Apr. 1997, 
l adult; Glassy Mountain Heritage Pre- 
serve, E. of Pickens, 17 Oct. 1998, 1 adult. 


DISCUSSION 


Native phytophagous insects can rapidly 
colonize (<100 years) introduced plant spe- 
cies, the new interactions sometimes result- 
ing in partial or complete specialization on 
the new hosts (Strong et al. 1984, Wheeler 
and Mengel 1984, Thompson 1994). Since 
the 1940s, and undoubtedly more recently 
in some cases, the New World podopine O. 
clavicornis has colonized an African grass, 
E. curvula, in sandhills of the southeastern 
United States. It is one of the few Nearctic 
podopines that have been found in dry hab- 
itats, most species having been collected in 
or near marshes, ponds, sloughs, and 
streams (e.g., Blatchley 1926, Barber and 
Sailer 1953, Schaefer 1981). Oncozvgia 
clavicornis 1s also known from the Upper 
Coastal Plain (Pee Dee, S.C.) and Coastal 
Zone (USNM collection), where it might 
occur in moister habitats than it does in xe- 
ric sandhills. The habitat in which it was 
found on bushy bluestem in Florida is sea- 
sonally wet. 

The native host plants of O. clavicornis 
remain unknown; I did not find it on other 
grasses at sites where it occurred on weep- 
ing lovegrass. Oncozygia clavicornis might 
be more difficult to collect on its native 
hosts than on E. curvula, a bunchgrass with 
a well-developed crown from which podo- 
pines can be easily dislodged. The only ev- 
idence for a native host association is the 
collection of an adult on Aristida sp. (Po- 
aceae) at Folly Beach, S.C., in November 
1944 (USNM collection) and an adult on 
Andropogon glomeratus in Florida (see Re- 
sults). 

More than 125 years after the original de- 
scription of O. clavicornis only about 15— 
20 specimens have been available in insti- 
tutional collections. The scarcity of material 
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in collections probably reflects this bug’s 
cryptic or secretive habits, like those of oth- 
er podopines (Slater and Baranowski 1970, 
Hoffman 1971), rather than its actual rarity. 
Several adults I collected from crowns of 
weeping lovegrass were encrusted with soil, 
suggesting that this species sometimes oc- 
curs on basal stems near ground level or 
actually enters the soil. Blatchley (1926) 
mentioned a grayish crust on a Texas spec- 
imen of O. clavicornis. 

When dislodged from crowns of weeping 
lovegrass, nymphs and adults often were 
grasping pieces of host stems. They feigned 
death when disturbed and always moved 
slowly, such behavior contrasting with that 
of most other pentatomids. Although O. 
clavicornis appears capable of flight, adults 
were not observed to fly. 

Plant architecture, perhaps more than 
secondary plant chemistry or other com- 
ponents of nutritional quality, might be key 
to this podopine’s colonization of E. cur- 
vula. The dense crowns of weeping love- 
grass and thick masses of vegetative mate- 
rial that build up around crowns of undis- 
turbed plants (Crider 1945) offer protection 
from blowing sand, burning, cold, and 
drought (Phillips et al. 1991), and perhaps 
natural enemies. In the case of delphacid 
planthoppers, grasses that produce a consis- 
tent thatch not only provide greater refuge 
from predators, but also more feeding and 
oviposition sites than thatchless grass spe- 
cies (Denno 1994). I found O. clavicornis 
only on E. curvula growing in loose, sandy 
soils of the Sandhills and Coastal Plain. The 
bugs were associated with older (unmowed), 
large plants with accumulated litter except 
at Fayetteville, N.C., where they also were 
found on smaller plants lacking a large 
crown. The structurally complex E. curvu- 
la, with its dense crown and litter accu- 
mulation, might allow O. clavicornis to de- 
velop greater densities than it can on native 
hosts of simpler architecture. 

Somewhat analogously, the adventive 
aquatic plant, water hyacinth (Eichhornia 
crassipes (Mart.) Solms), is characterized in 
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Florida by a rich invertebrate fauna that in- 
cludes scarce species difficult to find on na- 
tive hosts such as water lettuce (Pistia stra- 
tiotes L.). Water hyacinth’s three dimen- 
sionality probably facilitated its rapid col- 
onization by a diverse community of 
invertebrates (O’Hara 1967, Carr 1994). 

Exotic or nonindigenous plants often af- 
fect native biodiversity by altering species 
composition and disrupting the structure 
and function of ecosystems (e.g., Vitousek 
1986, Greenberg et al. 1997). The planting 
of Central Asian wheatgrasses (Agropyron 
spp.) in western U.S. rangelands triggered 
outbreaks of generally innocuous native 
mirids or plant bugs (Lattin et al. 1994). 
Establishment of exotic grasses along high- 
ways can be detrimental to remnant native 
vegetation (Milberg and Lamont 1995). The 
use of African lovegrasses, including Boer 
lovegrass (E. curvula var. conferta), to re- 
vegetate southwestern U.S. rangelands ap- 
pears to have adversely affected the native 
biota (Bock et al. 1986). But in the case of 
weeping lovegrass in the southeastern Unit- 
ed States, its use along roadways might 
have enabled a scarce turtle to develop larg- 
er populations than is possible on native 
grasses with poorly developed crowns. A 
subspecies of the dotted skipper (Hesperius 
attalus Edwards) that is rare and local in 
New Jersey might be adapting to weeping 
lovegrass in the New Jersey Pine Barrens 
(Gochfeld 1998). 

My observations of O. clavicornis pop- 
ulations at irregular intervals allow only 
tentative conclusions regarding its season- 
ality. Adults were seen in early December 
and in early and late March, but nymphs 
(second or third instar) were not observed 
until late April, indicating that adults over- 
winter, as is the case in Amaurochrous cinc- 
tipes (McPherson 1982). Nymphs of all 
stages (I-V) were present in mid-July. The 
presence of late-instar nymphs in early to 
mid-September suggests that populations 
are bivoltine rather than univoltine. 

Because only three adults of A. missis- 
sippiensis were found on weeping love- 
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grass, its status on Æ. curvula is unknown. 
An Allopodops adult was found at Midden- 
dorf, S.C., with an adult of O. clavicornis 
and a podopine nymph of apparently the 
latter species. Further sampling of weeping 
lovegrass is needed to determine whether A. 
mississippiensis is beginning to adopt this 
African plant as a host. 

Neither A. mississippiensis nor O. clavi- 
cornis might be considered rare under cer- 
tain criteria (Gaston 1994), but too little is 
known about their ecological requirements 
and abundances to assess their rarity or vul- 
nerability. As rarely collected species, they 
are potentially interesting to conservation 
biologists. Because both belong to mono- 
typic genera, they are more relevant to the 
conservation of insect biodiversity than if 
they were members of species-rich genera. 


ACKNOWLEDGMENTS 


I am particularly grateful to T. J. Henry 
(USDA, Systematic Entomology Laborato- 
ry, Washington, D.C.) for checking the 
USNM collection for specimens of the two 
podopines, verifying my identifications, and 
helping with literature references; and to D. 
A. Rider (North Dakota State University, 
Fargo) for sharing podopine entries in a 
draft of his pentatomid catalog and check- 
ing his personal collection for podopine 
records. Thanks also are due others who 
checked collections for records of the two 
podopines: R. L. Blinn (North Carolina 
State University, Raleigh), J. C. Schaffner 
(Texas A&M University, College Station), 
T. L. Schiefer (Mississippi Entomological 
Museum, Mississippi State), and R.T. 
Schuh (American Museum of Natural His- 
tory, New York). PH. Adler (Clemson Uni- 
versity) provided valuable suggestions for 
improving an earlier draft of the manuscript 
and called my attention to the note by 
Gochfeld, G. R. Carner (Clemson) provided 
the photograph used in Fig. 1, J. E Town- 
send (Clemson) identified grass species and 
called my attention to Carr’s book, and S. 
H. Bennett (SC Department of Natural Re- 
sources) granted permission to collect in- 


720 


sects at Glassy Mountain Heritage Preserve. 
I also thank R. P. Ingram (U.S. Fish & 
Wildlife Service, Southeast Region, Atlan- 
ta) and PR W. McCoy (Carolina Sandhills 
NWR, McBee, S.C.) for information on use 
of the Carolina Sandhills NWR during 
World War II. 


LITERATURE CITED 


Ahles, H. E. and A. E. Radford. 1959. Species new to 
the flora of North Carolina. Journal of the Elisha 
Mitchell Scientific Society 75: 140-147. 

Bailey, L. H. and E. Z. Bailey, compilers. 1976. Hortus 
Third: A Concise Dictionary of Plants Cultivated 
in the United States and Canada. Macmillan Pub- 
lishing, New York, 1,290 pp. 

Barber, H. G. and R. I. Sailer. 1953. A revision of the 
turtle bugs of North America (Hemiptera: Penta- 
tonudae). Journal of the Washington Academy of 
Sciences 43: 150-162. 

Blatchley, W. S. 1926. Heteroptera or True Bugs of 
Eastern North America with Especial Reference 
to the Faunas of Indiana and Florida. Nature Pub- 
lishing, Indianapolis, 1,116 pp. 

Bock, C. E.. J. H. Bock, K. L. Jepson, and J. C. Ortega. 
1986. Ecological effects of planting African love- 
grasses in Arizona. National Geographic Research 
2: 456-463. 

Burson, B. L. and P. W. Voigt. 1996. Cytogenetic re- 
lationships between the Eragrostis curvula and E. 
lehmanniana complexes. International Journal of 
Plant Sciences 157: 632-637. 

Carr, A. 1994. A Naturalist in Florida: A Celebration 
of Eden. Yale University Press, New Haven, 264 
PP- 

Cox, J. R., M. H. Martin-R., F A. Ibarra-F, J. H. Four- 
ie. N. E G. Rethman, and D. G. Wilcox. 1988. 
The influence of climate and soils on the distri- 
bution of four African grasses. Journal of Range 
Management 41: 127-139. 

Crider, F J. 1945. Three introduced lovegrasses for soil 
conservation. United States Department of Agri- 
culture Circular 730: 1-90. 

Cummings, W. H. 1947. Weeping lovegrass, Eragros- 
tis curvula, seeding test results in the Copper Ba- 
sin. Journal of the American Society of Agronomy 
B39 s522=5298 

Davidova-Vilimova, J. and P. Stys. 1994. Diversity and 
variation of trichobothrial patterns in adult Podo- 
pinae (Heteroptera: Pentatomidae). Acta Univer- 
sitatis Carolinae Biologica 37(1992): 33-72. 

Denno, R. F 1994. Influence of habitat structure on the 
abundance and diversity of planthoppers, pp. 140— 
159 In Denno, R. F and T. J. Perfect, eds., Plant- 
hoppers: Their Ecology and Management. Chap- 
man & Hall, New York. 

Duke, J. A. 1961. The psammophytes of the Carolina 


PROCEEDINGS OF THE ENTOMOLOGICAL SOCIETY OF WASHINGTON 


fall-line sandhills. Journal of the Elisha Mitchell 
Scientific Society 77: 3-25. 

Froeschner, R. C. 1988. Family Pentatomidae Leach, 
1815: The stink bugs, pp. 544-597 In Henry, T. 
J. and R. C. Froeschner, eds., Catalog of the Het- 
eroptera, or True Bugs, of Canada and the Con- 
tinental United States. E. J. Brill, Leiden. 

Gaines, J. C. 1933. Trap collections of insects in cotton 
in 1932. Bulletin of the Brooklyn Entomological 
Society 28: 47-54. 

Gamble, M. D. 1970. Conservation uses of weeping 
lovegrass (Eragrostis curvula), pp. 41-44 In Dal- 
rymple, R. L., ed., Proceedings of the First Weep- 
ing Lovegrass Symposium (April 28-29, 1970), 
Ardmore, Okla. Samuel Roberts Noble Founda- 
tion, Ardmore. 

Gaston, K. J. 1994. Rarity. Chapman & Hall, London, 
205 pp. 

Gibbs Russell, G. E.. L. Watson, M. Koekemoer, L. 
Smook, N. P. Barker, H. M. Anderson, and M. J. 
Dallwitz. 199]. Grasses of Southern Africa. Na- 
tional Botanic Gardens; Botanical Research Insti- 
tute, Pretoria, 437 pp. 

Gochfeld, M. 1998. Dotted skipper laying on weeping 
lovegrass in central New Jersey. News of the Lep- 
idopterists’ Society 40(1): 7. 

Greenberg, C. H., S. H. Crownover, and D. R. Gordon. 
1997. Roadside soils: A corridor for invasion of 
xeric scrub by nonindigenous plants. Natural Ar- 
eas Journal 17: 99-109. 

Greenlee, J. 1992. The Encyclopedia of Ornamental 
Grasses. Rodale Press, Emmaus, Pa, 186 pp. 
Harris, H. M. and H. G. Johnston. 1936. A new genus 
and species of Podopinae and a new Coenus (He- 
miptera: Scutelleroideae). lowa State College 

Journal of Science 10: 377-379. 

Hoffman, R. L. 1971. The insects of Virginia: No. 4. 
Shield bugs (Hemiptera; Scutelleroidea: Scuteller- 
idae, Corimelaenidae, Cydnidae, Pentatomidae). 
Virginia Polytechnic Institute and State University 
Research Division Bulletin 67: 1-61. 

Lattin, J. D., A. Christie, and M. D. Schwartz. 1994. 
The impact of nonindigenous crested wheatgrass- 
es on native black grass bugs in North America: 
A case for ecosystem management. Natural Areas 
Journal 14: 136-138. 

McPherson, J. E. 1982. The Pentatomoidea (Hemip- 
tera) of Northeastern North America with Empha- 
sis on the Fauna of Illinois. Southern Illinois Uni- 
versity Press, Carbondale, 240 pp. 

McPherson, J. E. and S. M. Paskewitz. 1984. Labo- 
ratory rearing of Amaurochrous cinctipes (Hemip- 
tera: Pentatomidae: Podopinae) with descriptions 
of immature stages. Journal of the New York En- 
tomological Society 92: 61-68. 

Milberg, P and B. B. Lamont. 1995. Fire enhances 
weed invasion of roadside vegetation in south- 


VOLUME 101, NUMBER 4 


western Australia. Biological Conservation 73: 
45-49. 

O`Hara, J. 1967. Invertebrates found in water hyacinth 
mats. Quarterly Journal of the Florida Academy 
of Sciences 30: 73-80. 

Phillips, S. A., Jr., C. M. Brown, and C. L. Cole. 1991. 
Weeping lovegrass, Eragrostis curvula (Schrader) 
Nees von Esenbeck, as a harborage of arthropods 
on the Texas High Plains. Southwestern Naturalist 
36: 49-53. 

Poverene, M. M. and P. W. Voigt. 1997. Isozyme var- 
iation and germplasm relationships in the Era- 
grostis curvula complex. Biochemical Systematics 
and Ecology 25: 21-32. 

Radford, A. E. and H. E. Ahles. 1959. Species new to 
the flora of South Carolina. Journal of the Elisha 
Mitchell Scientific Society 75: 35-43. 

Richardson, E. C. and E. G. Diseker. 1965. Establish- 
ing and maintaining roadside cover in the Pied- 
mont Plateau of Georgia. Agronomy Journal 57: 
561-564. 

Rolston, L. H. and E J. D. McDonald. 1979. Keys and 
diagnoses for the families of Western Hemisphere 
Pentatomoidae, subfamilies of Pentatomidae and 
tribes of Pentatominae (Hemiptera). Journal of the 
New York Entomological Society 87: 189-207. 

Schaefer, C. W. 1981. Genital capsules, trichobothria, 
and host plants of the Podopinae (Pentatomidae). 
Annals of the Entomological Society of America 
74: 590-601. 

Schaefer, C. W. 1983. Host plants and morphology of 
the Piesmatidae and Podopinae (Hemiptera: Het- 
eroptera): Further notes. Annals of the Entomo- 
logical Society of America 76: 134-137. 

Schuh, R. T. and J. A. Slater. 1995. True Bugs of the 
World (Hemiptera: Heteroptera): Classification 
and Natura! History. Cornell University Press, Ith- 
aca, 336 pp. 

Scott, J. K. and E. S. Delfosse. 1992. Southern African 
plants naturalized in Australia: A review of weed 
status and biological control potential. Plant Pro- 
tection Quarterly 7: 70-80. 

Slater, J. A. and R. M. Baranowski. 1970. A new genus 
and species of turtle bug from southern Florida 


721 


(Hemiptera: Pentatomidae). Florida Entomologist 
53: 139-142. 

Stål, C. 1872. Enumeratio Hemipterorum: Bidrag till 
en företeckning öfver aHa hittils kända Hemiptera, 
jemte systematiska meddelanden. Part 2. Kongliga 
Svenska Vetenskaps-Akademiens 
10(4): 1-159. 

Stout, I. J. and W. R. Marion. 1993. Pine flatwoods 
and xeric pine forests of the southern (lower) 
Coastal Plain, pp. 373—446 In Martin, W. H., S. 
G. Boyce, and A. C. Echternacht, eds.. Biodiver- 
sity of the Southeastern United States: Lowland 
Terrestrial Communities. John Wiley & Sons, 
New York. 

Strong, D. R., J. H. Lawton, and T. R. E. Southwood. 
1984. Insects on Plants: Community Patterns and 
Mechanisms. Harvard University Press, Cam- 
bridge, Mass, 313 pp. 

Thompson, J. N. 1994. The Coevolutionary Process. 
University of Chicago Press, Chicago, 376 pp. 

Torre-Bueno, J. R. de ta. 1920. Notes on the Heide- 
mann Collection of Heteroptera now at Cornell 
University. Bulletin of the Brooklyn Entomologi- 
cal Society 15: 70. 

Tyner, E. H., R. M. Smith, and S. L. Galpin. 1948. 
Reclamation of strip-mined areas in West Virgin- 
ia. Journal of the American Society of Agronomy 
40: 313-323. 

Vitousek, P M. 1986. Biological invasions and eco- 
system properties: Can a species make a differ- 
ence?, pp. 163-176 /n Mooney, H. A. and J. A. 
Drake, eds., Ecology of Biological Invasions of 
North America and Hawaii. Springer, New York. 

Vogel, W. G. 1970. Weeping lovegrass for vegetating 
strip-mine spoils in Appalachia, pp. 152-162 In 
Dalrymple, R. L., ed., Proceedings of the First 
Weeping Lovegrass Symposium (April 28-29, 
1970), Ardmore, Okla. Samuel Roberts Noble 
Foundation, Ardmore. 

Wheeler, A. G., Jr. and S. A. Mengel. 1984. Phytoph- 
agous insect fauna of Polygonum perfoliatum, an 
Asiatic weed recently introduced to Pennsylvania. 
Annals of the Entomological Society of America 
T77: 197-202. 


Handlingar 


